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ABSTRACT 

A  portable 3  hand-operated  soil  core  sampler  has  been  developed 
for  sampling  soils  on  steep,  rooky  sites.     The  sampler  provides  a 
10-  by  30-om  (4-  by  11.  8 -in)  soil  oore  and  can  be  built  by  most  machine 
shops.     Construction  drawings  and  material  specifications  are  available 
from  the  Forest  Products  Laboratory ,  Madison,  Wisconsin  52705. 
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Forestry-related  studies  commonly  require  the  collection  and  analysis  of  soil  sam- 
ples.   To  minimize  disturbance  to  the  samples,  the  soil  sampler  and  the  sampling  tech- 
nique should  be  adapted  to  the  physical  properties  of  the  soil.    Sampling  methods  de- 
veloped include  hand-operated  samplers,  explosive-charged  devices,  and  machine-driven, 
tractor-mounted  units  (Hayden  and  Robbins  1975;  Schickedanz  and  others  1973;  Mclntyre 
and  Barrow  1972;  Hayden  and  Heineman  1968). 

In  soils  where  rocks  or  large  roots  are  numerous,  dug  pits  or  power-driven  soil 
samplers  have  been  recommended  (Hoover  and  others  1954)  .     However,  in  some  areas  stone 
makes  digging  impractical.     Steep,  rugged  terrain  may  prevent  the  use  of  heavy,  power- 
driven  equipment.     Both  conditions  are  common  in  many  areas  of  the  Intermountain  West. 

A  study  on  the  environmental  effects  of  timber  harvesting  practices  on  steep,  rocky 
sites  in  western  Montana  required  taking  large  numbers  of  soil  samples.     In  conjunction 
with  the  Forest  Products  Laboratory,  Madison,  Wisconsin,  a  new,  hand-operated  soil  sam- 
pling device  was  developed  which  solved  many  of  the  problems  in  sampling  the  soil  in 
this  steep,  forested  area  (fig.  1).    This  new  soil  sampler  (called  the  "Thumper")  has 
two  basic  units:     (1)  a  soil-coring  cylinder,  and  (2)  a  combination  cylinder  driver  and 
soil  core  extractor.     Parts  and  operation  of  the  device  are  shown  in  figure  2. 

Respectively:    Associate  Professor  of  Forestry,  Michigan  Technological  University, 
Houghton,  Mich.;  Mycologist,  Forest  Products  Laboratory,  Madison,  Wis.;  and  Plant  Pathol- 
ogist at  the  Intermountain  Station's  Forestry  Sciences  Laboratory,  Missoula,  Mont. 

The  authors  are  indebted  to  all  those  forestry  technicians  who  used  the  sampler 
in  the  field  and  made  substantial  recommendations  on  use  and  design.    Special  thanks  are 
accorded  Mr.  R.  V.  McCall,  Foreman  of  the  Metal  Working  Shop,  and  Mr.  A.  L.  Koster, 
Supervisory  Mechanical  Engineer,  both  of  the  Forest  Products  Laboratory,  for  their 
patience,  understanding,  and  efforts.    Appreciation  is  extended  to  Ms.  Patricia  Howe  for 
providing  illustrative  material. 


Figure  1. — Crew  operating 
soil  sampler.     One  man 
(right)  holds  device 
perpendicular  to  slope 3 
the  other  drives  core 
cylinder  into  ground 
with  sliding  hammer. 


The  success  of  the  sampler  is  attributed  to  its  engineering  design,  solid  construc- 
tion, and  strength  of  component  materials.    Although  the  unit  weighs  nearly  18  kg  (40 
lb),     it  can  be  carried  by  one  person.     Initially,  the  bottom  impact  plate  and  top  soil 
core  extractor  plate  (fig.  2A)  were  welded  to  the  guide  shaft  of  the  impact  unit.  How- 
ever, the  force,  2,100  kg/cm2  (approximately  30,000  psi) ,  and  vibrations  generated 
within  the  shaft  and  plate  units  during  operation  frequently  broke  the  welded  joints. 
This  problem  was  corrected  by  attaching  both  plates  to  the  shaft  by  large  cotter  pins. 
The  pins  shear  occasionally,  but  are  easily  replaced  in  the  field.     The  use  of  removable 
pins  also  allows  the  impact  unit  to  be  disassembled  and  carried  in  a  backpack,  an  impor- 
tant factor  when  walking  long  distances  to  sampling  points. 

The  cutting  edge  of  the  coring  cylinder  eventually  becomes  dulled  and  chipped 
after  repeated  use.     However,  it  is  easily  sharpened  with  a  grinding  wheel  or  a  hand 
file.     Because  the  weight  generates  a  loud,  high-frequency  noise  on  impact,  the  crew 
should  protect  their  hearing  with  earplugs  or  similar  devices,  especially  if  numerous 
samples  are  to  be  taken. 
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— Components  and  operation  of  soil  sampler:  A,  Sampler  assembly;  B,  driving 
cylinder  into  ground;     C,  pulling  cylinder  from  soil;     D}  extracting  soil 
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Figure  3. — Soil  sample 
after  removal  from 
coring  cylinder . 


SAMPLING  PROCEDURE 

Use  of  the  "Thumper"  soil  sampler  usually  requires  two  people--cne  to  drive  the 
impact  weight,  the  other  to  hold  the  impact  unit  on  the  core  cylinder.     The  cylinder  is 
driven  into  the  soil,  rotated  one-half  turn,  then  carefully  removed.    The  soil  core  is 
pushed  out  by  means  of  the  extractor  plate  at  the  end  of  the  impact  unit.     The  soil 
core  can  be  handled  as  one  unit  (fig.  3)  or  divided  by  horizon  or  depth  for  transport 
to  the  laboratory. 

In  the  past  2  years,  more  than  2,000  soil  cores  (rock  content  from  40  to  75  per- 
cent) have  been  taken  from  steep,  rocky  terrain  with  samplers  of  this  design  (Harvey 
and  others  1976).     A  two-person  crew  can  collect  up  to  50  cores  per  day.  However, 
the  limiting  factor  in  the  sampler  use  is  not  taking  soil  cores,  but  removing  them  from 
the  site.     Assuming  a  soil  bulk  density  of  1.3  g/cc,  each  core  weighs  approximately 
3.2  kg  (7  lb). 
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SAMPLER  SIZE 


The  core  cylinder  size  used  for  most  studies  was  39  by  10.2  cm  i.d.  (15  by  4  in) 
which  gives  a  maximum  soil  sample  volume  of  approximately  2,500  cc  (152.5  in3).  A  core 
unit  of  these  dimensions  was  selected  since  it  approached  the  sample  size  recommended 
by  Usher  (1970)  for  determining  soil  nutrient  levels.  However,  sampler  size  can  be 
varied  depending  on  the  objectives  of  the  study.  A  scaled-down  version  having  a  core 
cylinder  of  approximately  20  by  6  cm  (8.3  by  2.5  in)  was  found  to  work  satisfactorily 
if  the  rocks  were  not  large. 

The  39  by  10  cm  "Thumper"  unit  costs  about  $200  and  can  be  fabricated  in  most 
machine  shops.     Construction  drawings  and  materials  specifications  for  the  "Thumper" 
impact  soil  sampler  are  available  from  M.  J.  Larsen,  Forest  Products  Laboratory, 
Madison,  Wisconsin  53705. 
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